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IS SIPPLEMENTAR NOTES

Atmospheric Winds Smoke Trail Tracers Stratosphere Ultraviolet Spectroscopy Photographic Triangulation
A computerized method of vector triangulation for determination of horizontal wind profiles and shear in the stratosphere is described. Positions in photographic images of sunlight-7 scattering smoke trails released from rockets are automatically recorded by a digital video densitometer operating in an on-axis mode, from which three-dimensional positions are obtained. Besides knowing the time at which the calibration photograph was exposed, the camera location on the earth's surface (latitude, longitude, and altitude) must also be accurately known. Further study of the change made to the triangulation procedure --that is, the insistence that dihedral angular mismatch be extremely small --showed that it effectively preserves trail 14 continuity.
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Larger values of dihedral mismatch permitted an accumulation of error to occur until the limit was reached, followed by several consecutive mismatches, and then again followed by error build up. The resulting sawtooth error would always generate small discontinuities, and occasionally larger ones which proved to be very troublesome.
Because of the small percentage of matches when using the small dihedral angle criterion, it is estimated that in order to maintain an average 10 meter vertical resolution, the film data must be digitized at intervals of no more than 12pm (for 40 km range). This interval can be made larger or smaller dependent on the degree of distortion of the trail by the wind field.
A slight reduction in the digitization workload could perhaps be realized by digitizing the films from one site at the nominal 10 meter resolution and the other site at higher resolution (approximately 2.5 meters). We recommend that a test be performed to determine the actual resolution achieved from such "unmatched" pairs of film plane data.
With the advent of this change in triangulation procedures, the major error source in determining trail positions and subsequently velocity is now the precision with which camera orientation can be measured. We recommend also that a method be devised to automatically make the two-mmn star calibration exposures and record the start and end times of the exposure to < 1/10 second accuracy.
Increasing the number of stars used (currently 10 to 15) and decreasing the digitizing interval used on the stars (typically 20wm) would also contribute to more precise measurement of orientation.
As part of an ongoing process of improvement, a log of failures or shortcomings in the coordinate digitization software and hardware is maintained. Review of the log indicates areas which need modification to enhance system performance.
Minor changes were made to the least squares velocity analysis routines to correct several inconsistencies which 
